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TEMPLATE DEVICES FOR CUTTING AND
MARKING SHEET METAL

BACKGROUND OF THE

INVENTION

1. Field of the Invention

The embodiments described herein relate to templates
which may be useful in cutting sheet metal and objects made
from sheet metal.

2. Description of the Related Art

Traditionally, many devices have been used to cut sheet
metal, such as various saws or sheering devices. For heating,
ventilation, and air conditioning (HVAC) applications, there
has been an ongoing need for a quicker and cleaner method of
cutting openings in warm air pipes, which are made from
sheet metal, to install retrofit dampers. Recently, plasma cut-
ters have become more atlordable, and are being used more
frequently by individuals for cutting sheet metal. Convention-
ally, the 1incisions made by plasma cutters were controlled by
expensive equipment. However, as plasma cutters have
become more commonplace and atfordable, there 1s a need
for an mexpensive template device to assist in cutting sheet
metal 1n applications such as HVAC.

SUMMARY OF THE INVENTION

The embodiments disclosed herein provide a device suit-
able for assisting cutting and/or marking metal, such as sheet
metal, comprising a template member which may be aflixed
or attached to a surface of the metal. Some embodiments may
turther comprise a template member and a magnetic compo-
nent. The template member may further comprise a solid
substrate material or a solid component and an outer edge
and/or a window component. The device may be configured
so that the magnetic component allows the template member
to be atlixed to a metal object so that the outer edge and/or the
boundary of the window component may be used as a guide
for cutting the metal, and allows the component to be
removed from the metal when it 1s no longer needed for
cutting.

Some embodiments provide a device suitable for assisting
the cutting of metal, such as sheet metal, comprising: a tem-
plate member comprising a solid substrate material having an
outer edge; and a magnetic component, coupled to the tem-
plate member; wherein the device 1s configured so that the
outer edge may be used as a guide for cutting or marking
metal, such as sheet metal, with a plasma cutter. In some
embodiments, the device 1s configured so that the magnetic
component provides a magnetic field of suilicient strength to
allow the template member to be attached to the metal so that
the outer edge may be effectively used as a guide for cutting,
or marking the metal with a plasma cutter. In some embodi-
ments, the device 1s further configured so that the magnetic
component provides a field which 1s sufficiently weak to
allow the device to be etfectively removed from the metal
without substantially damaging the template member or the
metal.

Some embodiments provide a device suitable for assisting
the cutting of metal, such as sheet metal, comprising: a tem-
plate member comprising a solid substrate material; a win-
dow component of the template member, comprising a pat-
tern characterized by an area devoid of the solid substrate
material, and a boundary around the area defined by the solid
substrate material of the template member; a magnetic com-
ponent, coupled to the template member; and at least three
spacing members, configured to contact the metal, such as
sheet metal, and coupled to the template member; wherein the
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device 1s configured so that the boundary of the window
component may be used as a guide for cutting or marking

metal, such as sheet metal, with a plasma cutter. In some
embodiments, the device 1s configured so that the magnetic
component provides a magnetic field of sullicient strength to
allow the template member to be attached to the metal so that
the boundary of the window component may be effectively
used as a guide for cutting the metal, such as sheet metal, with
a plasma cutter. In some embodiments, the device 1s further
configured so that the magnetic component provides a field
which 1s sufficiently weak to allow the device to be effectively
removed from the metal without substantially damaging the
template member or the metal; and wherein the device 1s
configured so that the spacing members have a thickness such
that, when all spacing members are disposed between and
make contact with both the template member and the sheet
metal, the resulting space between the template member and
the sheet metal 1s effective to reduce a loss of force of the
attachment between the template member and the metal
caused by a mismatch between a contour of the surface of the
metal and a contour of a surface of the template.

Some embodiments provide a method of cutting metal,
such as sheet metal, comprising: providing a device disclosed
herein; affixing the device to the metal, wherein the spacing
members contact the metal; cutting the metal using a plasma
cutter using the outer edge and/or the boundary of the window
component as a guide for the plasma cutter; and removing the
device from the metal.

Some embodiments provide a method of cutting metal,
such as sheet metal, comprising: aifixing a device to the
metal, wherein the device comprises: a template member
comprising a solid component and a window component; and
a magnetic component, coupled to the template member;
wherein the window component comprises a pattern charac-
terized by an area devoid of the solid component, and a
boundary around the area defined by the solid component of
the template member; cutting the metal, such as sheet metal,
using a plasma cutter, and using the boundary of the window
component as a guide for the plasma cutter and removing the
device from the sheet metal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a depiction of an embodiment of the device
described herein.

FIGS. 2A and 2B are a top view and a side view of an
embodiment of the device described herein comprising solid
magnets and spacing members.

FIGS. 3A and 3B are partial depictions of an embodiment
without (3A) and with (3B) a spacing component, which
illustrate some potential advantages of the spacing compo-
nent.

FIG. 4 15 a top view of an embodiment of a device com-
prising more than one window component and an outer edge.

FIG. 5 15 a side view of an embodiment of a device com-
prising solid magnets.

FIG. 6 1s a top view of an embodiment of a device wherein
the template member comprises several concentric rings.

FIG. 7 1s a top view of an embodiment of a device com-
prising an outer edge.

FIG. 8 15 a cross-section an embodiment of a device com-
prising an outer edge.

FIG. 9 depicts an embodiment wherein the template mem-
ber comprises several pieces.

FIG. 10 depicts an embodiment of a device wherein the
template member comprises two pieces, or alternatively,
depicts two ditferent template members.
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FIGS. 11A and 11B depict an embodiments of a device
which may be usetul in cutting a metal stud.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT 5

Some embodiments provide a device comprising a tem-
plate member comprising a solid component and an outer
edge and/or a window component, and a magnetic compo-
nent, coupled to the template member. These devices are 10
generally useful for assisting the cutting and marking of met-
als, such as sheet metal.

The template member may comprise a solid component
and an outer edge and/or a window component. In some
embodiments, the solid component may comprise any solid 15
substrate material, such as a metallic material, including alu-
minum, tin, 1Iron, magnesium, zinc, titantum, copper, etc., or
a combination or an oxide thereof; a polymeric material such
as a polyalkylene (such as polyethylene, polypropylene, etc.),

an acrylate (such as polyacrylic acid, polymethyl methacry- 20
late, polymethyl acrylate, etc.), an epoxy, a fluorocarbon
(such as polytetrafluoroethylene, polyvinylidine difluonide,
etc.), a functionalized vinyl polymer (such as polyvinyl chlo-
ride, also referred to as PVC, polyvinyl acetate, polyvinyl
alcohol, etc.), and the like; or another solid material such asa 25
ceramic, a cellulosic material such as a wood, etc; or a com-
bination of one or more of the above. In some embodiments,
the solid substrate material comprises PVC. Depending upon
the type of solid material and the thickness of the template
material, the template member may be flexible, rigid, or 30
somewhere 1 between. The template member may be {lat,
curved, or have any other contour which may allow 1t to
conform to the shape of the surface being cut or marked. In
some embodiments, the template member 1s curved to con-
form to a cylindrical pipe or duct, such as a cylindrical pipe or 35
duct having a diameter of about 4 inches, about 5 inches,
about 6 inches, about 7 inches, about 8 inches, about 9 inches,
about 10 inches, about 12 inches, about 14 inches, about 16
inches, about 18 inches, about 20 inches, or a range bounded

by two of these values such as about 4-20 1nches, about 5-18 40
inches, etc. Thus, the template member may have a radius of
curvature of about 2 inches, about 2.5 inches, about 3 inches,
about 3.5 inches, about 4 inches, about 4.5 inches, about 5
inches, about 6 inches, about 7 inches, about 8 1inches, about

9 1inches, about 10 inches, or a range bounded by two of these 45
values such as about 2-10 inches, about 2.5-9 inches, etc. In
some embodiments, the template member may be sufficiently
flexible to deform as needed to conform to the contour of the
surface of the sheet metal being cut.

The template member should be thin enough to be useful as 50
a guide for a cutting device such as a plasma cutter. In some
embodiments, the thickness of the template member 1s sub-
stantially smaller than the length and width of the template. In
some embodiments, the template member has a thickness of
about Vis inch to about V2 inch, about Vies to about ¥4 inch, or 55
about 14 1inch. In some embodiments, a surface of the solid
component orthogonal to the direction of the thickness (e.g.
the area formed by the length and width dimensions) has an
area of from about 0.1 square inches to about 100 square feet,
about 1 square inch to about 32 square feet or about 40 square 60
feet, about 1 square 1nch to about 1000 square 1inches, about 1
square 1ch to about 200 square inches, or about 2 square
inches to about 50 square inches.

The window component of the template member com-
prises a pattern characterized by an area devoid of the solid 65
substrate material or the solid component, and a boundary
around the area defined by the solid substrate material or the

4

solid component of the template member. Generally, the win-
dow component may be coplanar with the solid portion of the
template member, or orthogonal to the direction of the thick-
ness. The pattern may be any shape, such as a polygon,
including a regular or irregular polygon (e.g. having sides
which are not equal 1n length) such as a triangle, rectangle,
square, pentagon, hexagon, heptagon, octagon, etc.; an elipse
such as an oval or a circle; or any other shape which may be
cut out of a solid substrate. In some embodiments, the pattern
1s approximately circular with a diameter of about 4 inches,
about 5 inches, about 6 inches, about 7 inches, about 8 inches,
about 9 inches, about 10 inches, about 12 inches, about 14
inches, about 16 inches, about 18 inches, about 20 inches, or
a range bounded by two of these values such as about 4-20
inches, about 5-18 inches, etc. In some embodiments, the
pattern 1s approximately a triangle with each side having a
length of about 2 inches, about 3 inches, about 4 inches, about
5 1inches, about 6 inches, about 7 inches, about 8 inches, about
9 1inches, about 10 inches, about 12 inches, about 14 inches,
about 16 1inches, about 18 inches, about 20 inches, or a range
bounded by two of these values such as about 2-20 inches,
about 3-18 inches, etc. In some embodiments, the pattern 1s
approximately a rectangle or square with each side having a
length of about 2 inches, about 3 inches, about 4 inches, about
5 1inches, about 6 inches, about 7 inches, about 8 inches, about
9 1inches, about 10 inches, about 12 inches, about 14 inches,
about 16 inches, about 18 inches, about 20 inches, or a range
bounded by two of these values such as about 2-20 1nches,
about 3-18 inches, etc. The area and the boundary of the
window component should be configured so that the bound-
ary may be useful as a guide for a cutting device such as a
plasma cutter.

While the device may be held in place manually or by an
external device for cutting, in some embodiments, an attach-
ment component may be provided which may help to secure
the device to the metal for easier cutting or marking or oth-
erwise facilitate the cutting or marking process. For example,
in some embodiments a magnetic component may be coupled
to the template member which provides a magnetic field of
suificient strength to allow the template member to be
attached to the sheet metal, so that the outer edge of the
template member and/or the boundary of the window com-
ponent may be effectively used as a guide for cutting or
marking the sheet metal with a cutting device such as a
plasma cutter. In some embodiments, magnetic field may also
be sufliciently weak to allow the device to be effectively
removed from the sheet metal without substantially damag-
ing the template member or the sheet metal. In some embodi-
ments, the magnetic field or the magnetic component has a
pull force of about 1 pounds to about 200 pounds, about 10
pounds to about 100 pounds, about 20 pounds to about 80
pounds, or about 40 pounds to about 60 pounds.

The magnetic component may take many forms. In most
embodiments, 1t 1s coupled to the template member. For
example, the solid component or the solid substrate material
may be magnetic or magnetized. An example of a device
comprising this type of template 1s depicted 1in FIG. 1. The
device comprises template member 10 comprising a solid
component 20 or solid substrate material and a window com-
ponent 25, shown 1n this embodiment as a triangle shape. The
window component comprises a pattern, which 1s a triangle
shape 1n this embodiment, characterized by an area 30 which
1s devoid of the solid component and a boundary 35 around
the area defined by the solid component 20.

In some embodiments, the template comprises a flexible
solid magnetic material, stmilar to a refrigerator magnet or
similar magnetic device, that can conform to the surface of the
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sheet metal. In some embodiments, the magnetic component
comprises at least 1 solid magnet, at least 3 solid magnets,
about 3 to about 200 solid magnets, about 3 to about 25 solid
magnets, or about 4 to about 12 solid magnets. In some
embodiments, each solid magnet may have a pull force in the
range ol about 1 pound to about 25 pounds, about 3 pounds to
about 10 pounds, or about 6 pounds to about 7 pounds. In
some embodiments, the solid magnets may be neodymium
magnets, such as Y4 inch by % inch cylindrical neodymium
magnets available from Applied Magnets, Plano, Tex.

In some embodiments, the device may further comprise a
spacing component which may comprise 1 or more, or at least
3, spacing members. The spacing component or spacing
members are configured to contact the sheet metal and are
coupled to the template member. In some embodiments, the
spacing members have a thickness such that, when all spacing
members are disposed between and make contact with both
the template member and the sheet metal, the resulting space
between the template member and the sheet metal 15 effective
to reduce a loss of force of the attachment between the tem-
plate member and the sheet metal caused by a mismatch
between a contour of the sheet metal and a contour of the
template. In some embodiments, the device may comprise the
template member and the spacing component without an
attachment component.

In some embodiments, the solid magnets may contribute to
both the magnetlc component and the spacing component or
the spacing members. For example, 1n some embodiments,
the magnetic component may comprise at least 3 solid mag-
nets. A portion of each of at least 3 of the solid magnets are
partially embedded into the template member at a single
surface and partially protrude from that surface. The portion
of the solid magnets protrude from the surface act as at least
a portion of at least some of the spacing members. In other
words, at least some of the spacing members comprise the
portion of each magnet which protrudes from the surface of
the template member.

FIG. 2A 1s a top view of an embodiment of a device com-
prising solid magnets. The template member 10 has a curved
contour which allows 1t to conform to a cylindrical pipe or
duct. The window component 25, shown in this embodiment
as a triangle shape, 1s characterized by an area 30 which 1s
devoid of the solid component and a boundary 35 around the
area defined by the solid component 20. The magnetic com-
ponent comprises 8 solid magnets 40. FI1G. 2B 1s a side view
of the same device aflixed to the metal surface for cutting a
metal surface 50. The solid magnets 40 are partially embed-
ded 1n the solid component 20 and partially protrude from the
surface 15 of the solid component which faces the metal
surface 50. The spacing component or spacing members 45
are formed by the protruding portions of the solid magnets 40.
Thus, the template member 10 1s aifixed to the metal surface
50 by the solid magnets 40, which also provide a space 60
between the surface 13 of the solid component and the metal
surface 50. In some embodiments related to FIG. 2B, the solid
component of the template member 1s 4 inch PVC sheeting
or pipe. In some embodiments related to FIG. 2B, the solid
magnets are /4 inch by %4 inch cylindrical neodymium mag-
nets.

In some embodiments, the spacing members have a thick-
ness such that when disposed between the template member
and the sheet metal, the gap between the template member
and the sheet metal 1s effective to reduce damage to the
template member which would otherwise be caused by cut-
ting the sheet metal with a plasma torch.

FIG. 3 illustrates how, 1n some embodiments, the space
between the template member and the sheet metal may be

10

15

20

25

30

35

40

45

50

55

60

65

6

elfective to reduce a loss of force of the attachment between
the template member and the sheet metal caused by a mis-
match between a contour of the sheet metal and a contour of
the template. In these embodiments, the window component
1s omitted for purposes of clarity, but 1t may be present in an
actual device. FIG. 3A depicts a template member 10 and the
metal surface 50 of an embodiment with four magnetic com-
ponents 39, but no spacing component. The mismatch 52 in
the contour of the metal surface 50 and the template member
10, causes gaps 16 between the magnetic components and the
surface. The template might be tilted to allow contact of one
or two of the magnetic components 39, but the contact 1s not
possible with all four magnetic components. Thus, the mis-
match 52 causes a loss of force of the attachment between the
template member and the sheet metal because of the incom-
plete contact. By contrast, FIG. 3B depicts a template FIG. 3A
depicts a template member 10 and the metal surface 50 of an
embodiment, having 4 bar magnets that also act as spacing
components 45. Despite the fact that the mismatch 52 1n the
contour of the metal surface 50 and the template member 10
1s also present, all four magnetic components 40 1n the form
of bar magnets are able to make contact 18 with the metal
surtace 50 because the magnetic components also act as spac-
ing components 45.

In some embodiments, the spacing components are suili-
ciently thick that the depths of mismatches in the contours of
the surfaces are insignificant. For example, the thickness of
the spacing component could be at least about 2 to about
10,000, about 5 to about 1000, or about 10 to about 500 times
the depth of the largest mlsmatch. For example, in some
embodiments the thickness of the spacing component or the
spacmg members 1s 1n a range of about %42 inches to about 1
inch, about %1s inches to about %4 inch, or about 3 inch.

The devices described herein may be used to assist in
cutting sheet metal. While these may be useful with any type
of cutting or marking device such as a laser cutter, a router, a
mill, an oxy & fuel cutting torch, a reciprocating saw, a jig
saw, a dremel type rotory tool, hand or power snips or shears,
engraving tools, marking by use of pencil, pen, felt tip pen or
marker, a paint marker, a wax pencil, a soap stone, a spray
paint, an adhesive, carbon paper, etc., they are particularly
useful with a plasma cutter. These devices, such as those
depicted 1 FIGS. 1 and 2, may be used when cutting sheet
metal as follows. The device 1s affixed to the sheet metal. I
there are spacing members or a spacing component, the spac-
ing members or spacing component 45 contact the sheet
metal, such as the surface 50 of the sheet metal, as depicted in
FIG. 2. The sheet metal 1s cut or marked using the cutting
device such as a plasma cutter, wherein the boundary of the
window component 35 1s used as a guide for the plasma cutter.
The device may be removed from the sheet metal when cut-
ting 1s complete or when the device 1s no longer needed to
complete the cutting. In some embodiments, cutting may not
be complete, for example, the pattern may be etched sudfi-
ciently deeply into the metal that the template may be
removed and the portion of the metal to be removed may be
punched out.

While not limiting any embodiment by theory, it 1s believed
that the magnetic component and the spacing components
may help to protect the solid component or the solid substrate
material from the plasma created by a plasma cutter when the
plasma cutter 1s being used to cut a metal. A plasma cutter has
a negative electrode. It 1s believed that the field created by the
clectrode causes the metal surface to take a positive charge.
This 1s believed to cause a spark between the negative elec-
trode and the metal surface. Atthe same time, cutting gas tlow
1s created between the electrode and the metal. The spark
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creates a plasma from the cutting gas. Plasma 1s the fourth
state of matter, which comprises partially 1onized gas com-
prising 1ons, electrons, atoms, and molecules. Thus, it 1s
believed that the 1ons and electrons of the plasma create an
clectric current between the negative electrode and the posi-
tive metal surface. This current causes the plasma to reach
temperatures of about 30,000° F. 1n the immediate vicinity of
the current. It 1s known that a magnetic field creates a sideway
force on an electric current, according to equation 1:

Fp=qvh sin ¢ (1)

In equation 1, F; 1s the magnetic deflecting force, q 1s the
charge of the particle, q 1s the charge of the particle v 1s the
velocity vector, B 1s the magnetic field vector, and ¢ 1s the
angle between the velocity vector (v) and the magnetic field
vector (B).

For a stationary magnet, the magnetic field has an arc
shape, going perpendicular with respect to the north-south
(N-S) polar axis of the magnet away from the north pole 1n
areas near the north pole, then turning toward the direction of
the N-S axis until 1t 1s parallel to the N-S axis 1n areas equi-
distant from the two axes, and turning perpendicular to the
N-S axis toward the south pole in areas near the south pole. A
magnetic field only exerts a sideway force on a current if the
current 1s not perpendicular to the magnetic field. Thus, it 1s
believed that since cutting will generally occur at the metal
surface, e.g. near a pole, the magnetic field will create a
sideway force on the plasma cutter current away from the
solid component or solid substrate material. By directing the
current away from the solid component, the magnetic field
thus directs the hot plasma away from the solid component or
solid substrate material. Thus, 1t 1s believed that the magnetic
field may help to protect solid component or the solid sub-
strate material. It 1s also believed that using solid magnets as
the spacing component further protects the solid component
because the increased space 1s filled with the magnetic field
created by the solid magnets.

FIG. 4 1s a top view of an embodiment of another device
comprising solid magnets. This embodiment comprises three
different window components 31-33, having different shapes.
One or all of the window components 31-33 may beused as a
guide for cutting, depending upon the particular need. In
some embodiments, the template may have an outer edge 70,
which may also be used as a guide for cutting the sheet metal.
For example, this may be useful when the metal which 1s cut
out of the metal sheet 1s of interest, such as when a decorative
metal shape 1s desired.

FIG. 5 15 a side view of an embodiment of another device
comprising solid magnets 40, wherein the surface 15 of the
solid component directly contacts the metal surface 50, so
that there 1s no spacing component.

FIG. 6 1s a top view of an embodiment of another device
comprising solid magnets 40. In this device, the template
member 10 comprises several concentric rings 11,12, 13, and
14. All or any combination of concentric rings 11, 12, 13, and
14 may be used to vary the size of the outer edge and/or
window component, or to provide more than one outer edge
and/or window component. In this manner, this device may be
used to assist 1n cutting a large variety of patterns 1n a metal
surface. A similar repeating geometry could be used with any
other shape such as a triangle, a square, a rectangle, a poly-
gon, or any other shape.

FIG. 7 1s a top view of an embodiment of a device com-
prising a magnetic component 1n the form of solid magnets 40
and an outer edge 80 which may be used as a guide for cutting
sheet metal with a plasma cutter. FIG. 7 1s a cross-section an
embodiment of the device of FIG. 6. In this embodiment, the
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template member 10, comprising a flexible PVC strip 1s
wrapped around a metal pipe 90. The outer edge 80, 1s the
planar ring of the template member 10, which 1s depicted in
FIG. 8, and the pipe 90 extends out of the page perpendicular
to the plane of the page. Thus, the outer edge 80 may be used
as a guide for cutting the pipe.

FIG. 9 depicts an embodiment wherein the template mem-
ber comprises several pieces 101, 102, 103, 104, 105, and
106. In some embodiments, the magnetic component may
comprise a number of solid magnets 40. Any combination of
these pieces may be used to vary the outer edge and or the
window component to assist 1n cutting of any of a number of
different shapes in sheet metal.

FIG. 10 depicts an embodiment wherein the template
member comprises two pieces 110 and 120, or alternatively,
depicts two different template members 110 and 120. In some
embodiments, the magnetic component may comprise a num-
ber of solid magnets 40. These two pieces or template mem-
bers may be adjusted with respect to one another to form an
adjustable pattern of outer edges and/or window components
for cutting sheet metal.

FIG. 11 depicts and embodiment which may be usetul to
cut a metal wall stud. For example, the template member 10 1s
shaped to wrap around three sides of a metal stud, as shown 1n
the end view (FIG. 11A). The cut out component 20, has an
area devoid of the solid component 30. When the window
component 20 1s used as a guide for cutting a metal wall stud,
the portion cut out of the metal wall stud allows metal rein-
forcement rods to be placed in the stud, as shown 1n the top
view (FIG. 11B). The solid component 20, window compo-
nent 25, solid magnets 40, spacing members 40, metal surface
50, and space 60 between the surface 135 of the solid compo-
nent and the metal surface 50, 1n their particular non-limiting,
forms associated with this embodiment are also depicted.

These embodiments demonstrate the large variety of
shapes and patterns that may be cut 1n sheet metal by varying
the shape of the template member, or by combining one or
more template members.

These devices may be fabricated by any of a number of
methods known 1n the art. In some embodiments, a flexible
magnetic material may be cut as desired to form the device. In
other embodiments, a rigid or flexible material such as PVC
may be cut as desired to obtain a template member with the
window component or outer edge desired. Holes may then be
cut or drilled 1n the template material which are slightly
smaller than one or more solid magnets. The solid magnets
may then be forced into the holes so that they are either
completely embedded, or partially embedded and partially
protruding to form one or more spacing components. In some
embodiments, the magnets and/or spacing members may be
glued or otherwise aflixed to the solid substrate matenal.
Thus, there are a large number of methods known to those
skilled in the art that may be employed to fabricate the devices
described herein.

What 1s claimed 1s:

1. A device suitable for assisting the cutting of sheet metal

comprising:

a template member comprising a solid substrate material;

wherein the solid substrate material has a thickness of
about Vie 1nch to about 12 inch;

a window component of the template member, comprising,
a pattern characterized by an area devoid of the solid
substrate material, and a boundary around the area
defined by the solid substrate material of the template
member:;

a magnetic component, coupled to the template member;
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wherein the magnetic component comprises at least 3 solid
magnets, and wherein a portion of each of atleast 3 of the
solid magnets are partially embedded into the template
member at a single surface and partially protrude from
the single surface; and

at least three spacing members, configured to contact the
sheet metal, and coupled to the template member,
wherein at least some of the spacing members comprise
the portion of each magnet which protrudes from the
single surface of the template member;

wherein the spacing members have a thickness in arange of
about 142 1inch to about 1 inch;

wherein the device has a thickness that 1s about equal to
sum of the thickness of the solid substrate material and

the thickness of the spacing members;

wherein the device 1s configured so that the boundary of the
window component may be used as a guide for cutting
sheet metal with a plasma cutter;

wherein the device 1s configured so that the magnetic com-

ponent provides a magnetic field of sufficient strength to
allow the template member to be attached to the sheet
metal, so that the boundary of the window component
may be effectively used as a guide for cutting the sheet
metal with a plasma cutter;

wherein the device 1s configured so that the magnetic com-

ponent provides a field which 1s sufliciently weak to
allow the device to be effectively removed from the sheet
metal without substantially damaging the template
member or the sheet metal; and

wherein the device 1s configured so that the spacing mem-

bers have a thickness such that, when all spacing mem-
bers are disposed between and make contact with both
the template member and the sheet metal, the resulting
space between the template member and the sheet metal
1s elfective to reduce a loss of force of the attachment
between the template member and the sheet metal
caused by a mismatch between a contour of a surface of
the sheet metal and a contour of a surface of the template.

2. The device of claim 1, wherein device 1s further config-
ured so the spacing members have a thickness which, when
disposed between the template member and the sheet metal, 1s
elfective to reduce damage to the template member which
would otherwise be caused by cutting the sheet metal with a
plasma torch.

3. The device of claim 1, wherein the solid substrate mate-
rial has a thickness of about %4 inch.

4. The device of claim 1, wherein the solid substrate mate-
rial 1s a polymeric or a metallic matenal.

5. The device of claim 1, wherein the solid substrate mate-
rial 1s PVC.

6. The device of claim 1, wherein the magnetic component
has a pull force of from about 1 pound to about 200 pounds.

7. The device of claim 1, wherein the magnetic component
has a pull force of from about 10 pounds to about 100 pounds.

8. The device of claim 1, wherein the magnetic component
has a pull force of from about 40 pounds to about 60 pounds.

9. The device of claim 1, wherein the magnetic component
comprises about 3 to about 200 neodymium magnets.

10. The device of claim 1, wherein the thickness of the
spacing members 1s 1n a range of about V1s inches to about 4
inch.

11. The device of claim 1, wherein:

the template member comprises PVC having a thickness of

about 14 inch, the magnetic component comprises from
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about 4 to about 12 solid magnets, each solid magnet
having a pull force 1n the range of about 6 pounds to
about 7 pounds;
the thickness of the spacing members 1s in the range of
about V1 1nch to about Y4 inch; and
the pattern 1s a triangle, an oval, a circle, or a rectangle.
12. The device of claim 1, wherein the pattern 1s a polygon,
an oval, or a circle.
13. A method of cutting sheet metal comprising:
aifixing the device of claim 1 to the sheet metal, wherein
the spacing members contact the sheet metal;
cutting the sheet metal using a plasma cutter, and using the
boundary of the window component as a guide for the
plasma cutter; and
removing the device from the sheet metal.
14. The method of claim 13, wherein:
the template member comprises PVC having a thickness of
about Vies inch to V4 inch, the magnetic component com-
prises about 3 to about 25 solid magnets, each solid
magnet having a pull force 1n the range of about 3
pounds to about 10 pounds;
the thickness of the spacing members 1s in the range of
about V1 1nch to about Y4 inch; and
the pattern 1s a triangle, an oval, a circle, or a rectangle.
15. A device suitable for assisting the cutting of sheet metal
comprising;
a template member comprising a solid substrate material
having an outer edge;
wherein the solid substrate material has a thickness of
about Vi 1nch to about Y42 inch; and
a magnetic component, coupled to the template member;
wherein the magnetic component comprises at least 3 solid
magnets, and wherein a portion of each of at least 3 of the
solid magnets are partially embedded into the template
member at a single surface and partially protrude from
the single surface;
at least three spacing members, configured to contact the
sheet metal, and coupled to the template member,
wherein at least some of the spacing members comprise
the portion of each magnet which protrudes from the
single surface of the template member;
wherein the spacing members have a thickness 1n arange of
about 132 1nch to about 1 inch;
wherein the device has a thickness of the device that 1s
about equal to sum of the thickness of the solid substrate
material and the thickness of the spacing members;
wherein the device 1s configured so that the outer edge may
be used as a guide for cutting the sheet metal with a
plasma cutter;
wherein the device 1s configured so that the magnetic com-
ponent provides a magnetic field of sullicient strength to
allow the template member to be attached to the sheet
metal so that the outer edge may be effectively used as a
guide for cutting the sheet metal with a plasma cutter;
and
wherein the device 1s configured so that the magnetic com-
ponent provides a field which 1s sufficiently weak to
allow the device to be effectively removed from the sheet
metal without substantially damaging the template
member or the sheet metal.
16. The device of claim 15, wherein the template compo-
nent 1s a flexible PVC.
17. The device of claim 15, wherein the magnetic compo-
nent comprises about 3 to about 25 neodymium magnets.
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